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FOREWORD 


The  study  reported  herein  was  conducted  by  Battelle-Institut 
e.V.  (BleV),  Frankfurt  am  Main,  FRG,  on  behalf  of  the  USAE 
Waterways  Experiment  Station,  CE,  Vicksburg,  Miss,  (WES),  under 
a  contract  from  the  U.S.  Army  European  Research  Office,  London. 
Administrative  support  for  conducting  this  study  was  given  by 
the  German  Federal  Ministry  of  Defense  (MOD) ,  Rtt  III  5.  The 
study  is  aimed  at  providing  environmental  data  support  (land- 
use,  crop/vegetation  types  and  heights,  meteorological  data)  to 
the  WES  Mine/Countermine  Research  Program. 

Personnel  participating  in  the  ground  truth  sampling  included 
P.  Jessl  and  W.  Kbppel,  Vehicle  Technology  Department  (BleV) . 
Photo  interpretation  and  terrain  map  preparation  were  the  res¬ 
ponsibilities  of  P.  Jessl  and  U.  Liebe.  The  report  was  written 
by  P.  Jessl  and  W.  Kbppel;  W.  KOppel  was  the  principal  investiga 
tor. 
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ABSTRACT 


'*■*'  ^ . 

This  Report  describes  the  procedure  of  mapping  crop/vegetation 
data  for  two  selected  flight  line  areas  (Darmstadt,  Fulda)  in 
the  -PjfcQ-.  Mapping  was  based  on  the  analysis  of  aerial  photographs 
taken  from  300’  and  600/  flight  heights  and  on  ground  truth  data 
sampling.  In  addition,/ interviews  were  conducted  both  with  farmers 
in  the  areas  of  \inter^st  and  with  agricultural  researchers. 
Meteorological  data  \ydre  collected  on  a  statistical  basis  to 
evaluate  the  land^-use  and  surface  conditions  existing  during  the 

September  1982  tetr^in  data  sampling  by -WBSv  ~ 

(U  kS. 

~  ST*  “ 


e, 


A.  , 
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INTRODUCTION 


Background 

An  extensive  data  acquisition  effort  was  completed  by  the  U.S. 
Army  Engineer  Waterways  Experiment  Station  (WES)  in  September 
1982  in  two  areas  of  Germany  as  part  of  the  WES  Mine/Countermine 
Research  Program.  This  effort  included  multispectral  imagery, 
aerial  photography,  temperature  measurements  and  a  limited 
amount  of  site  characterization.  BleV  was  asked  to  classify 
the  terrain  by  mapping  the  crop  types,  vegetation  heights,  crop 
conditions,  etc.,  during  the  field  data  acquisition.  Thus,  site 
characterization  by  means  of  ground  truth  and  aerial  photographs 
will  permit  further  analysis  of  mine  detection  concepts  using 
multispectral  imagery. 


Purpose  and  Scope 

The  purpose  of  the  study  is  to  provide  terrain  data  (land-use, 
crop  types,  crop  heights,  vegetation  heights,  meteorological 
data)  within  two  specified  flight  line  areas  (Darmstadt,  Fulda) 
based  on  a  two-phase  program.  The  second  phase  is  intended  to 
cover  a  generalization  of  Central  European  land-use  character¬ 
istics  in  relation  to  the  two  above  flight  line  areas. 

Analysis  of  terrain  data  in  Phase  1  finally  yields  terrain  factor 
maps  prepared  on  the  basis  of  the  interpretation  of  WES  photo¬ 
graphs,  site  visits,  interviews  with  farmers  and  a  survey  of 
prevailing  agricultural  practices  in  Germany  (see  /I/) . 
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MAPPING  PROCEDURE 
Surface  and  Vegetation  Data 

In  order  to  generate  terrain  factor  maps  on  crop/vegetation 
types,  crop/vegetation  heights  and  crop/vegetation  conditions, 
some  basic  assumptions  on  the  classification  of  terrain  factors 
were  made.  Details  of  these  assumptions  will  be  given  below.  In 
a  first  step,  a  very  detailed  land-use  classification  was  made 
in  order  to  distinguish  between  all  apparently  different  patches 
of  the  flight  line  areas.  Later  on,  the  land-use  was  divided  into 
24  classes  (crop  type  A)  in  a  second  step,  and  into  11  classes 
(crop  type  B)  in  a  third  step.  Heights  and  conditions  were 
classed  into  seven  and  four  categories,  respectively.  Both 
heights  and  conditions  were  classified  according  to  the  pre¬ 
vailing  meteorological  conditions,  the  local  land-use  practices 
as  well  as  the  actual  information  from  aerial  photography. 


Crop  and  Surface  Conditions 


The  various  conditions  of  crop/vegetation  were  classified  for 
the  study  on  the  basis  of  (a)  the  weather  conditions  within 
the  flight  line  areas  during  the  field  activities  and  especially 
prior  to  them,  (b)  the  agricultural  site  conditions  (soil  type, 
drainage  condition,  local  land-use  practices,  etc.),  (c)  general 
growth  practices,  and  of  course  (d)  the  actual  aerial  photo¬ 
graphs.  Details  on  the  various  classes  chosen  are  given  later. 


The  weather  conditions  prior  to  the  WES  field  tests  can  be 
characterized  as  follows: 


The  1982  summer  season  was  characterized  by  higher-than-average 
temperatures  and  lower-than-average  precipitation  for  most  of 
the  country  including  the  two  test  site  areas  (Table  1).  During 
August  and  September  precipitation  in  the  Fulda  area  was  just 
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20  %  of  the  long-term  average  values,  while  Darmstadt  had 
about  65  %.  The  temperatures  in  Fulda  were  1.8  to  2.9°C  higher 
than  usual,  while  Darmstadt  figured  a  0.2  to  2.2°C  temperature 
increase. 

Generally,  the  September  conditions  were  too  hot,  too  dry  and 
accompanied  by  an  extremely  long  total  sunshine  period  (122  % 
of  the  10-year  average  for  the  Darmstadt  area  and  138  %  for 
the  Fulda  area) .  Table  1  shows  the  comprehensive  climatic  data 
recorded  by  the  Darmstadt  and  Bad  Her sf eld  weather  stations 
from  April  to  September  1982. 

The  dry  1982  summer  season  badly  influenced  the  yield  of  all 
truck  crops.  Turnips,  sugar  beets  and  potatoes  showed  poor  re¬ 
sults  while  cereals  had  extremely  good  conditions;  corn  in  the 
Darmstadt  area  yielded  poor  results  because  of  infestation  with 
lice.  The  beef-raising  crops'  condition  suffered  considerably, 
with  generally  reduced  growth  heights  especially  at  the  second 
cut  in  September. 

Fig.  1  shows  a  precipitation  map  of  Germany  depicting  long-range 
average  values. 


Interpretation  of  Photographs 


Mapping  of  crop  types,  crop  heights  and  conditions  was  based  on 
aerial  photographs  taken  at  300'  and  600'  flight  heights  by  a 
WES  contractor.  The  flight  line  areas  at  Darmstadt  and  Fulda 
had  a  length  of  approximately  3.0  and  3.5  km,  respectively,  and 
a  width  of  150  m.  39  photographs  taken  at  600'  flight  height 
from  the  Darmstadt  flight  line  and  63  photographs  from  Fulda 
were  available,  while  75  and  82  photographs,  respectively,  were 
evaluated  which  had  been  taken  at  300'  flight  height. 
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It  was  agreed  to  map  two  flight  line  overlays  on  the  scale  of 
approximately  1:2, 5CX)  from  the  600*  imagery,  while  providing 
continuous  overlays  for  the  300'  imagery  (scale  *  1:500)  as  a 
data  base  for  more  detailed  information. 

In  a  first  step,  the  photographs  were  trimmed  in  such  a  way 
that  they  could  be  arranged  next  to  each  other,  making  up  a 
continuous  flight  line. 

After  that,  photograph  number/contour  maps  were  prepared  in 
order  to  allow  quick  comparison  between  position  and  number  of 
a  specific  photograph  in  the  flight  line. 

This  arrangement  of  the  imagery  facilitated  a  comprehensive 
understanding  of  the  land-use  characteristics  in  the  two 
areas. 

Then,  the  actual  factor  maps  were  established  sequentually  in 
the  following  order: 

a)  Land-use  basic  information 

b)  Crop  type  A 

c)  Crop  type  B 

d)  Crop/ vegetation  height 

e)  Crop/vegetation  condition 


t§Q^cy§§_§Sii£_lDf2EE?S£i2D-iJSB 


This  map  indicates  all  patches  which  are  apparently  different 
in  land  use,  colour,  texture,  etc.,  irrespective  of  the  origin 
of  these  differences.  The  patches  were  consecutively  numbered 
in  south-north  direction.  Patches  with  identical  land-use 
characteristics  but  not  neighbouring  each  other  were  given 
different  patch  numbers.  A  total  of  140  patches  were  identified 
in  each  of  the  two  flight  line  areas  of  Darmstadt  and  Fulda 
(see  Tables  2a  and  2b).  Mapping  was  effected  first  on  the  1:500 
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scale  overlays4^  ,  being  transferred  into  the  1:2,500  scale 
flight  line  map  later. 


£E2E_IYE§_A_5J3Bs 

In  a  second  step,  a  crop  type  A  map  was  generated  featuring 
various  cultivating  differences  and  cutting  stages  in  a  very 
detailed  order.  This  was  done  for  establishing  a  specific  crop 
type  data  base  and  yielded  about  24  classes  of  crop  types  (see 
Table  3) .  It  is  understood  as  a  working  map  only,  whereas  the 
following  crop  type  B  maps  are  to  be  used  as  basic  descriptors 
of  the  terrain  factor  "crop  type". 


£E2B-XYBS-§JJttS 

In  these  maps ,  the  24  above  classes  have  been  lumped  down  to  1 1 
classes  (see  Table  4) ,  taking  into  account  various  similarities 
of  cultivated  areas  and  greenland.  For  example,  plowing, 
harrowing  and  surface  chopping  of  soils  has  been  summarized  as 
"cultivated",  e.g.  map  code  001.  Because  of  their  different 
characteristics  in  growth  and  appearance,  truck  crops  such  as 
turnips,  potatoes  and  sugar  beets  on  the  other  hand,  are 
|  separately  mapped. 


r 


* 

v: 


>rv 


C£2EZY§2§i3 tion_Hgight_Maps 

These  maps  were  established  basically  by  referring  to  the 
seasonal  growth  height  development  of  German  plants  (see  Table 
7)  and  to  height  characteristics  of  German  tree  species  (see 

+)  These  overlays  were  submitted  to  WES  on  24th  August  1983 
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/2/).  This  classification  considers  local  changes  in  crop 
conditions  if  these  have  a  major  effect  on  height  growth  (see 
Tables  5  and  6) . 


CE2EZ¥§9§tatign_Cgnditign_Maps 

The  condition  maps  reflect  three  site  conditions  (Table  6)  for 
vegetation  and  crops  which  are  due  to  site  factors  such  as 
drainage^  soil  quality/  climate  etc.  It  was  felt  that  a  classi- 
fication  according  to  poor,  normal  and  good  condition  satis¬ 
factorily  characteristizes  the  main  crop  properties. 

Generally,  the  photo-interpretation  process  involved  both  quali¬ 
tative  and  quantitative  understanding  of 

-  German  crop  types,  plants,  tree  species  and 

-  prevailing  land-use  practices 

in  connection  with  the  meteorological  conditions. 

Identification  of  crop  types  was  quite  unambiguous,  with  a  few 
exceptions:  because  of  the  extremely  hot  and  dry  summer  con¬ 
ditions  of  1982,  the  growth  of  meadows,  pastures  and  green 
fodder  was  adversely  affected,  and  most  of  the  patches  were 
heavily  withered  up.  These  patches  thus  took  on  a  brown- 
yellowish  colour  similar  to  that  of  dry  cultivated  (harrowed, 
chopped)  soils  and  stubble  fields.  Under  normal  conditions, 
a  dark-green  appearance  of  the  green  fodder  patches  would  have 
been  expected  during  that  season.  Another  aerial  photograph 
identification  problem  arose  from  the  similarity  between  turnips 
and  sugar  beets.  As  their  height  growth  does  not  exhibit  major 
differences  and  their  leaves  are  very  similar,  too,  there  are 
hardly  any  reliable  means  of  distinguishing  these  truck  crops 
by  aerial  photograph  data  only.  Thus,  the  differences  in  their 
shape  and  projection  above  ground  level  have  to  be  identified 
in  order  to  characterize  the  different  crops.  Turnips  are  in 


RMTUlf  -  INSTITUT  E  V.  FRANKFURT  AM  MAIN 


-  9  - 


general  barrel-shaped  and  grow  approximately  90  %  above  ground 
level,  while  sugar  beets  are  wedge-shaped  and  grow  just  10  % 
above  ground  level  (see  Figs.  2  and  3).  An  aid  in  the  interpre¬ 
tation  of  aerial  photographs  was  the  agricultural  practice  of 
planting  small  turnip  strips  along  the  edges  of  sugar-beet  fields 
in  order  to  facilitate  harvesting:  if  these  turnip  patches  are 
harvested  earlier  manually,  farm  equipment  can  be  moved  without 
damaging  neighbouring  crops. 

In  general,  the  height  identification  of  crops  and  trees  did 
not  cause  severe  problems.  Classification  of  heights  was  per¬ 
formed  on  the  basis  of  the  agricultural  growth  height  develop¬ 
ment  (Table  7)  and  of  the  prevailing  seasonal/meteorological 
characteristics  and  the  height  development  of  German  tree  spe¬ 
cies  /2/. 

Both  crop  types  and  heights  were  reclassified  whenever  ground 
truth  acquisition  and  interviews  with  farmers  yielded  results 
contradictory,  to  the  maps. 


Ground  Truth Data 


From  May  3  to  5,  1983  ground  truth  data  were  collected  and 
interviews  with  farmers  held  within  both  flight  line  areas 
Darmstadt  and  Fulda.  In  addition,  agricultural  researchers  were 
questioned  about  the  land-use  mapping  achieved  from  the  imagery; 
possible  sources  of  problems  were  identified  (turnips/sugar 
beets,  meadows/cultivated  fields)  and  mapping  was  finally 
established. 

A  total  of  six  farmers  were  interviewed  in  the  two  areas  (three 
in  each  area);  on  the  basis  of  these  interviews,  the  following 
basic  statements  can  be  made: 
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All  beef-raising  crops  (pastures,  meadows,  rape,  etc.)  had 
poor  results  due  to  the  hot  and  dry  summer  season. 

Truck  crops  (turnips,  sugar  beets)  had  poor  conditions. 

Cereals  found  extremely  good  conditions  in  both  areas. 

The  predominant  crop  types  for  the  flight  line  and  neighbouring 
areas  were  estimated  as  follows: 

—  Dgruftadt 

Cereals  (barley  80  %,  wheat  20  %) ;  truck  crops  (sugar 
beets  dominating  over  turnips) ;  corn. 

Green  fodder. 

—  Fulda 

Mixed  cereals  prevailing  (oat,  barley,  rye);  truck  crops 
(turnips,  potatoes). 

Meadows/pastures . 

*  Beef-raising  crops  were  roughly  classified  as  yielding 
only  50  %  compared  to  normal  conditions. 

•  The  yield  of  corn  crops  in  the  Fulda  area  depends 
critically  on  the  local  drainage  conditions;  thus,  the 
heights  may  vary  between  150  cm  and  210  cm. 
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CROP  TYPES  AND  CLASSIFICATION 
Structure  of  German  Crop  Types 

Agricultural  areas  in  Germany  are  classified  statistically  down 
to  the  district  level  every  two  years  according  to  the  percentage 
values  of  land  use.  This  analysis  for  the  two  districts  of 
interest  -  Burghaun  and  Geinsheim  -  which  are  included  in  the 
flight  line  areas,  is  shown  in  Table  8.  Regarding  the  districts 
of  GroB-Gerau  and  Fulda  as  a  data  base,  cereals  are  predominating 
within  the  Darmstadt  area  while  green  fodder  and  meadows/pastures 
prevail  in  the  Fulda  area. 


Growth,  Planting  and  Harvesting  Practices 

On  the  basis  of  the  general  structure  of  the  German  agricultural 
areas  (Table  9) ,  growth  heights  and  planting  periods  can  be 
identified  as  given  in  Tables  7  and  10. 

Cereals,  corn  and  rape  usually  reach  average  heights  of  20  to 
120  cm  from  May  to  August.  Corn,  however,  may  grow  up  to  200  cm 
from  August  to  October  if  it  is  kept  as  a  grain  crop  for  beef¬ 
raising  purposes.  Sugar  beets,  potatoes  and  other  green  fodder 
types  grow  about  10  to  30  cm  high  during  the  May  to  October/ 
November  period.  Meadows  and  pastures  usually  reach  heights  of 
10  cm  from  September  to  May,  whil  heights  of  40  to  50  cm  are 
occasionally  reached  between  May  and  August. 

Soils  are  normally  plowed  immediately  after  harvesting.  Here, 
we  have  to  distinguish  between  plowing,  milling  and  chopping  of 
the  soil.  Plowing  turns  the  soil  up  to  a  depth  of  35  cm.  By 
milling  or  chopping,  the  stubbles  of  cereals  are  generally 
mixed  with  the  soil  down  to  a  depth  of  10  cm.  Later  on,  plowing 
is  performed  again  after  approximately  four  weeks. 
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Farmers  are  anxious  to  ensure  that  the  plowed  soils  are  loosened 
by  frost.  Only  after  very  wet  fall  periods  -  when  plowing  is  not 
possible  -  plowing  is  done  in  March/April. 

The  exact  plowing  date  is  determined  according  to  the  crops  to 
be  planted.  In  the  case  of  truck  crops,  plowing  is  generally 
done  in  fall  (November) .  Green  fodder  is  predominantly  farmed 
directly  after  cropping  winter  barley  or  early  potatoes.  Thus, 
plowing  is  done  three  weeks  before  planting  (i.e.  early  July) 
(see  Table  10) . 

Immediately  before  planting,  the  plowed  soil  is  broken  down  and 
reworked  to  a  depth  of  5  cm. 

Cereals  generally  grow  on  all  types  of  soil;  wheat  and  barley 
are  more  fastidious  than  rye  and  oat.  Thus,  rye  and  oat  are 
predominating  on  sandy  (i.e.  poor)  soils  and  in  more  elevated 
locations  (above  500  m  altitude,  i.e.  in  the  Fulda  area).  Sugar 
beets  and  rape  are  mainly  cultivated  on  silty  and  clayey  sc^ils, 
while  potatoes  prefer  sandy  soils;  corn  has  no  preference  at 
all. 


Description  of  Common  Crot 


The  crop  types  met  most  frequently  in  agricultural  areas  are 
briefly  described  in  the  following  summary,  which  is  backed  up 
by  various  agricultural  drawings  (Figs.  4  to  12  and  Photographs 
1  to  20)  . 

Corn 

Corn,  which  reaches  growth  heights  of  up  to  200  cm  (see  Table  7 
and  Photograph  1),  is  exclusively  used  for  beef-raising  purposes. 
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Turnips 

Turnips,  which  are  barrel-shaped  and  normally  grow  up  to  90  % 
above  ground  level  (see  Fig.  3  and  Photograph  2) ,  are  used  as 
beef-raising  food. 

Sugar  beets 

Sugar  beets  have  a  leave  shape  similar  to  that  of  turnips  and 
can  only  be  distinguished  from  those  by  their  wedge  shape  and 
their  10  %  growth  above  ground  level  (see  Fig.  2  and  Photo¬ 
graph  3)  . 

Wheat 

Wheat  is  the  most  important  cereal  in  Germany;  it  demands  good 
site  conditions,  avoiding  extreme  climatic  areas.  The  fruit 
shape  is  shown  in  Fig.  4. 

Rye 

Rye  constitutes  a  very  resistant  cereal  which  accepts  also  rather 
unfavourable  climatic  conditions.  It  is  usually  met  in  the 
northern  areas  of  Germany  (see.  Fig.  5). 

Barley 

Barley  is  frequently  found  in  river  depressions  such  as  the 
Rhine  valley  (Darmstadt  flight  line  area),  i.e.  low-precipitation 
areas  with  base-rich  soils  (Fig.  6) . 

Oat 

Oat  is  the  least  important  German  cereal;  it  is  met  pre¬ 
dominantly  in  the  Central  Highlands  and  in  the  north-east.  Oat 
does  not  need  favourable  climatic  and  soil  conditions  (Fig.  7). 

Green  fodder 

This  term  normally  summarizes  all  kinds  of  beef-raising  fodder 
such  as  rape,  lucerne,  clover,  grasses,  lupine,  etc.,  which 
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are  discussed  below.  Secondly,  green  fodder  is  used  for  the 
so-called  "green  dung"  procedure  (enrichment  of  the  soil  with 
organics  after  plowing  the  green  fodder  into  the  soil  mass) . 

-  Rape 

Rape  is  used  for  both  beef  raising  and  vegetable-oil  pro¬ 
duction.  Rape  has  recently  regained  some  importance  as 
green  fodder  plant  (Fig.  8  and  Photograph  4). 

-  Lucerne 

Lucerne  constitutes  the  most  important  green  fodder  in  the 
central  and  southern  dry  areas  of  the  country  (Fig.  9) . 

-  Clover 

These  fulfil  a  major  roll  together  with  grasses,  guarantee¬ 
ing  a  balanced  organic  soil  household  (Fig.  10).  They  con¬ 
tribute  essentially  to  the  green  dung  procedure. 

-  Lupine 

Lupine  is  predominantly  met  on  the  sandy  soils  in  the  north. 
This  beef-raising  crop  also  contributes  remarkably  to  the 
green  dung  procedure  (Fig.  11). 

-  Grasses 

One  of  the  most  important  beef-raising  crops  are  pure  and 
mixed  grass  crops  (e.g.  grass-clover  mix) .  Usually,  fine¬ 
grained  soils  provide  favourable  growth  conditions  (Fig.  12). 


Soil  Cultivation 

"Soil  cultivation"  can  be  broken  down  into  the  following  basic 
procedures : 

-  plowing  (depth  approx.  35  cm)  (see  Photograph  5,  left-hand 
portion) 
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harrowing  (see  Photograph  5,  center) 

-  chopping/milling 

The  soil  cultivation  procedure  for  stubble  fields  (harvested 
grain  crops),  however,  has  to  be  regarded  separately.  Farmers 
make  use  of  the  natural  manure  effects  of  the  stubbles  as  out¬ 
lined  below. 

As  to  the  crop  type  classification  of  agricultural  areas,  "soil 
cultivation"  needs  some  care  to  be  defined  for  stubble  fields 
in  terms  of  cultivation  depth  and  related  farm  implements. 
Cultivated  stubble  fields  which  are  defined  as  class  20  in  the 
crop  type  A  class  system  (or  as  class  001  in  the  crop  type  B 
class  system)  can  be  generated  in  basically  three  ways,  the 
general  procedure  of  cultivation  being  defined  as  "chopping/ 
milling".  The  three  procedures  are: 

(1 )  "Plow  harrowing": 

Hook-shaped  fixed  lances  penetrate  into  the  stubble  field 
soil  to  a  depth  of  approximately  4  to  6"  (Photographs 
7,  8,  9,  10,  11,  12,  13,  14,  15).  This  is  the  most  commonly 
applied  stubble  field  cultivation  procedure. 

(2)  "Chopping”  by  means  of  a  rotary  plow: 

Rotating  knives  penetrate  into  the  stubble  field  soil  down 
to  approximately  3  to  5"  depth  (Photographs  6  +  ^  and  16). 

(3)  "Shallow  plowing" : 

Cutting  of  the  stubble  field  soil  in  terms  of  shallow 
plowing  down  to  approximately  5"  depth  (Photograph  17). 

+)  This  photograph  shows  the  result  of  chopping  of  a  stubble 
field.  The  chopping  procedure  applied  to  other  fields  is 
identical. 


R  \  T  T  l  It  I  I  N  S  I  I  T  1  1  I  ,  \  I  R  \  \  k  M  '  K  I  \  \1  M  M  S 


16 


In  some  cases,  farmers  are  burning  down  the  stubbles  before 
cultivating  the  soil  (Photograph  7;  next  to  the  orchard,  stubb¬ 
les  were  not  burnt).  Photographs  4  and  18  show  rape  growing  on 
the  stubble  field  being  used  to  build  up  the  "green  dung"  proce¬ 
dure;  here,  the  soil  will  be  enriched  with  organics  later  when 
the  green  fodder  is  plowed  into  the  soil  mass. 

Photographs  13  and  19  show  turnips  and  sugar  beets;  turnips, 
approximately  90  %  of  whose  length  is  above  ground  level  (see 
Photograph  2)  are  not  arranged  in  rows. 
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CONCLUSIONS  AND  RECOMMENDATIONS 


Conclusions 


On  the  basis  of  the  proposed  classif ications  and  mapping  of 
land-use  characteristics  in  two  flight  line  areas,  it  is  con¬ 
cluded  that  the  crop  conditions  were  different  for  cereals  and 
truck  crops  due  to  the  prevailing  climatic  conditions  prior  to 
the  establishment  of  the  imagery.  The  growth  history  of  various 
agricultural  crops  and  their  dependence  on  meteorological  con¬ 
ditions  can  be  sufficiently  predicted  for  environmental  support 
purposes.  Thus,  a  generalization  of  land-use  practices  for  large- 
scale  European  land-use  conditions  can  be  derived  from  existing 
results  of  the  two  test  areas.  As  the  thematic  maps  and  exten¬ 
sive  statistics  required  for  such  a  task  are  available,  all 
necessary  data  conditions  are  met. 


Recommendations 


'  j  The  results  of  this  study  should  be  used  as  an  input  for 

generalization  of  crop  types  and  conditions  for  Central  European 
land-use  characteristics.  Large-scale  imagery  (e.g.  satellite 
photographs) ,  various  thematic  maps  and  well-defined  regional¬ 
ization  of  Germany/Central  Europe  will  generate  the  desired 
results  for  a  limited  number  of  defined  land-use  terrain • factors. 
A  supplementary  classification  of  major  geographic  regions  in 
Germany,  even  down  to  the  district  level,  can  be  made  on  the 
basis  of  agricultural  crop  distribution  and  land  use,  which  are 
taken  from  thematic  maps  and  statistical  sources.  Thus,  it  will 
be  possible  to  identify  the  likely  distribution  of  land-use  and 
the  extent  of  continuous  crop  coverage  for  high  cross-country 
mobility  areas  within  specific  regions.  To  quantify  similarity 
between  the  two  sets  of  data,  the  land-uise  characteristics  of 
the  two  flight  line  areas  have  to  be  comparfcd^with  the  prevailing 
German  land-use  conditions. 
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Fiq.  1:  Precipitation  Map  of  Germany  (Average  Annual 
Rainfall  1891-1930  in  mm) 
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Fig.  2;  Sugar  Beet  (wedge-shaped) 


Fig.  3;  Turnip  (barrel-shaped) 
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Table  1 ;  Meteorological  Data  (Temperature,  Precipitation,  Sunshine 
etc.)  for  the  April-September  1982  Period  in  the  Two 
Flight  Line  Areas 
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29.6 

5. 

5.2 

3. 

14  . 

.  73 

34 

6 1 

14 

18. 

6 

4 

207 

128 

9 

3 

2 

Oaraatadt 

10B 

639 

16.3 

17.8 

2.2 

30.0 

5. 

5.7 

3. 

14  1 

.  71 

34 

60 

13 

6. 

6 

5 

218 

122 

9 

4 

1 

dUriburg 

268 

655 

16.6 

16.9 

2.5 

30.  1 

5. 

6.6 

3. 

14  1 

.  72 

17 

32 

4 

22. 

7 

6 

204 

121 

6 

2 

Bad  Klaalngan 

262 

656 

18.4 

16.1 

2.6 

29.2 

5. 

S.7 

23. 

15  . 

.  74 

22 

44 

11 

5. 

7 

5 

190 

120 

9 

1 

i 

Baabarg 

239 

675 

19.1 

15.5 

1.8 

29.0 

17. 

3.5 

29. 

16 

.  76 

11 

21 

4 

26. 

7 

3 

209 

133 

5 

3 

1 

Coburg 

337 

671 

18.8 

16.2 

2.8 

29.2 

17. 

5.8 

24. 

15 

.  75 

26 

51 

8 

30. 

7 

6 

212 

125 

8 

2 

i 

Hof-Hohanaaaa 

567 

665 

18.7 

14.6 

2.9 

27.4 

5. 

3.4 

29. 

5  . 

.  74 

39 

76 

18 

6. 

10 

5 

226 

135 

7 

3 

2 

Waldan/Opf. 

438 

66B 

19.0 

15.8 

2.7 

29.8 

5. 

2.8 

24. 

12  . 

.  72 

13 

23 

4 

2  6 . 

7 

5 

207 

121 

9 

3 

1 

Serve 

363 

70* 

18.0 

17.0 

2.9 

28.4 

5. 

8.6 

27. 

12  . 

.  73 

49 

67 

15 

21  . 

1 1 

6 

217 

120 

9 

2 

1 

2 

SaarbrUcWan(F lh. 

)323 

7C8 

18.0 

17.3 

3.2 

26.4 

16. 

6.0 

3. 

10 

.  71 

36 

S3 

1  1 

26 . 

11 

6 

214 

119 

6 

5 

2 

Wauatadt/datr. 

163 

723 

18.2 

17.6 

2.4 

29.5 

5. 

6.0 

4. 

15 

.  70 

26 

SI 

a 

22. 

9 

6 

220 

120 

10 

5 

1 

Karlaruha 

112 

727 

18.4 

17.7 

2.5 

30.7 

S. 

7.6 

4. 

16  1 

.  76 

35 

54 

10 

22. 

6 

6 

2  25 

124 

11 

5 

2 

Flennhel* 

96 

729 

16.4 

17.9 

2.7 

30.6 

5. 

6.3 

3. 

15  1 

.  72 

25 

44 

9 

22. 

a 

5 

210 

116 

10 

6 

1 

Stuttgart ( Stadt ] 

286 

737 

18.5 

17.5 

2.3 

29.2 

5. 

9.4 

29. 

13 

.  72 

33 

53 

9 

22. 

7 

6 

219 

125 

1 1 

5 

3 

Stuttg.  (Flugh.] 

373 

738 

18.6 

16.0 

1.7 

28.0 

5. 

6.2 

29. 

1 1 

.  77 

37 

55 

i  1 

22. 

7 

6 

7 

2 

2 

Ohr Ingen 

276 

742 

18.2 

16.4 

2.1 

26.9 

5. 

6.6 

3. 

13 

.  78 

38 

56 

9 

21 . 

7 

6 

219 

119 

14 

3 

3 

Wal0nnburg/8ay , 

422 

761 

18.4 

16.0 

2.6 

29.7 

5. 

3.7 

24. 

11 

.  73 

3  2 

55 

14 

30. 

6 

6 

21  1 

115 

6 

4 

2 

1 

NUrnbarg(F lugh. ) 

310 

763 

18.7 

16.2 

2.4 

26.9 

5. 

4.9 

24. 

13  . 

.  74 

2  4 

52 

10 

21  . 

6 

6 

227 

130 

6 

4 

1 

1 

Regeneburg 

366 

776 

19.  1 

IS. 7 

1.9 

27.5 

5. 

5.5 

2  . 

7 

.  82 

22 

4  2 

9 

26  . 

7 

5 

193 

113 

6 

5 

2 

1 

Cr,f  elkensteln 

1307 

791 

12.6 

3.4 

22.7 

26. 

1  .7 

24. 

.  61 

21 

6 

26. 

1 1 

4 

210 

125 

9 

5 

Freiburg  l.Sr. 

269 

803 

16.2 

18.3 

2.7 

30.4 

5. 

9.6 

3. 

13  1 

.  7 1 

46 

53 

16 

22. 

8 

6 

201 

8 

s 

3 

Freudenatadt 

797 

91S 

16.5 

14.6 

2.7 

26.4 

5  . 

5.3 

24 . 

1 

.  75 

48 

4  1 

1  4 

5  . 

6 

6 

214 

123 

8 

2 

3 

Kllppeneck 

973 

818 

14.2 

2.3 

25.6 

5  . 

5.2 

24  . 

1 

.  62 

39 

50 

15 

22. 

9 

6 

220 

1  17 

5 

5 

4 

StOtt an 

734 

836 

18.9 

IS. 3 

2.7 

25.9 

5. 

6.2 

i  4  , 

1 

.  77 

46 

5  2 

15 

6. 

7 

5 

203 

117 

6 

3 

3 

1 

Ula 

522 

838 

19.0 

15.0 

2.0 

28.6 

5. 

4 . 6 

2  4  . 

6 

.  60 

45 

66 

1  1 

30. 

1  1 

7 

175 

101 

S 

4 

3 

*ugaburg-hUhlh, 

461 

852 

19.0 

15.4 

1  .6 

29.4 

5  . 

4 . 9 

4  . 

8 

.  82 

54 

77 

2 1 

JO. 

7 

5 

171 

95 

8 

b 

BUnehan  (Flugh,; 

*>/7 

866 

19.0 

15.4 

2.1 

28. 7 

5  . 

5  1 

74 

I 

.  61 

35 

40 

1? 

30. 

a 

6 

190 

105 

1  1 

5 

1 

hOhldotf/Inn 

401 

675 

16.1 

IS  .6 

2.0 

77.4 

4  . 

4 . 4 

Iff 

/. 

.  6! 

18 

4  i 

10 

.6 . 

9 

r 

1  74 

m. 

5 

8 

1 

Patiau 

409 

893 

19.7 

15.7 

2.2 

28.  1 

5  • 

6  . 

4  . 

V 

.  6/ 

.6 

4  1 

9 

6  . 

6 

6 

19; 

1 1 1 

5 

7 

1 

F  eldbarg/Saha. 

1466 

908 

11.0 

2.4 

20.3 

5  . 

2.0 

24  . 

.  it 

67 

45 

20 

22  • 

1  1 

7 

193 

125 

6 

6 

4 

1  ? 

Konetenz 

443 

929 

18.6 

16.5 

2.2 

24.7 

12. 

7.9 

24  . 

l 

.  44 

56 

6? 

14 

30. 

10 

5 

161 

96 

4 

7 

5 

Kaaptan 

705 

946 

19.1 

14.3 

2.0 

26.9 

5. 

4.5 

24  . 

5 

.  63 

77 

62 

2  7 

30. 

9 

4 

191 

1  10 

9 

6 

Oberatderf 

•  10 

948 

19.2 

14.0 

2.3 

27.5 

4  . 

2.4 

74  . 

5  . 

.  60 

66 

55 

25 

30. 

10 

9 

160 

116 

10 

6 

3 

Jugapltza 

2960 

961 

3.5 

2.9 

12. S 

5. 

-6.7 

24  . 

.  .  11  .76 

78 

55 

31 

30. 

1 1 

6 

5 

IS 

228 

126 

8 

6 

3 

1  2 

HehanpalOanbarg 

977 

962 

14.6 

2.5 

25.2 

4  . 

5.5 

24  . 

1 

.  76 

6? 

62 

24 

30. 

1  1 

9 

192 

107 

8 

6 

4 

Carol tch-Par tk. 

719 

963 

19.2 

14.3 

1.9 

27.4 

5. 

3.0 

24. 

7 

.  63 

85 

69 

35 

30. 

1 1 

9 

206 

121 

7 

7 

2 

Jandalataln 

1632 

980 

10.7 

3.2 

21  .5 

5. 

1.5 

23. 

.  75 

70 

35 

30 

30. 

9 

6 

191 

117 

10 

a 

2 

7 

gaefttra*  4u^9at  196? 

iachen 

15.0 

17.) 

0.1 

26.3 

). 

9.4 

?9. 

4  . 

.  74 

109 

1  35 

4) 

1, 

17 

12 

184 

98 

3 

4 

5 

ton it ant 

16.1 

IT. 6 

0.0 

J0.2 

12. 

6-3 

21. 

7  1 

.  79 

116 

125 

15 

* 

21 

i€ 

20J 

92 

2 

>0 

it 

. 

n  a  r  i  i  i  i  \  !  \  s 
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Headings  of  column  1  to  29 

1  Altitude  above  sea  level 

2  Code  No.  (internal,  for  weather  service) 

3  Atmospheric  pressure  reduced  to  sea  level  (mbar) 

4  Mean  temperature  (°C) 

5  Deviation  from  mean  value  1931-1960  (°C) 

6  Maximum  temperature  (°C) 

7  Maximum  temperature  at  ...  (date  =  day  of  current  month) 

8  Minimum  temperature  (°C) 

9  Minimum  temperature  at  ...  (date  =  day  of  current  month) 

10  Number  of  summer days 

1 1  Number  of  hot  days 

12  Number  of  frosty  days 

1 3  Number  of  ice  days 

14  Relative  humidity,  mean  value  (%) 

15  Precipitation  (mm) 

16  Precipitation  in  %  of  the  1931-1960  mean  value 

17  Maximum  value  (mm) 

18  Maximum  value  at  ...  (date  =  day  of  current  month) 

19  Number  of  days  with  precipitation  above  0.1  mm 

20  Number  of  days  with  precipitation  above  1 .0  mm 

21  Number  of  days  with  snowfall 

22  Number  of  days  with  snow  cover 

23  Number  of  hours  of  sunshine 

24  Sunshine  in  %  of  the  1951-1960  mean  value 

25  Number  of  clear  days 

2(>  Number  of  cloudy  day;; 

27  Number  of  thunderstorm  days 

28  Number  of  windy  days  (windspeed  Beaufort  6  and  above) 

29  Number  of  stormy  days  (windspeed  Beaufort  8  and  above) 


Verteilung  der  Niederschlagshohen  in  mm 


Mai  1982 


Verteitung  der  Niederschtagshohen  in  mm 


Juni  1982 


Wedersctilajs/iohrn  in  mm 


Ju/i  1982 


Verfeitung  der  Niederschlogshohen  in  mm 


Verteilung  der  Niederschlagshohen  in  mm 


August  1982 


Table  1  ctdt  Graphical  Representation  of  Meteorological  Data 

(precipitation  in  t  of  the  1931-1960  mean  values).. 


April  1982 


*  \ 


Prottnft  vom  MUfe/  nsr-tsso 


Verteifung  dec  Niederschlagsho'hen  in  7. 

a 


Mat  1982 


r 


frozen/e  vom  M/tffl  Wt~fHO 


Verteifung  der  N/edersch/ogshdhen  In  ’/• 


Juni  1382 


Prozente  rom  Nitfe!  Wr-lMO 


Verteilung  der 


VerttHung  der  Niederschiogshdhen  in  % 


August  1982 


Vertei/ung  der  Niederschlogshohen  in  7. 


September  1982 
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Table  2a:  General  Land-Use-Classlf lcation  for  the  Darmstadt 
“  Area  (Including  Crop  Types  A  and  B,  Height,  and 
Crop  Condition  Classes) 


NO. 

General  Land-Use/ 

Crop  Type  Description/ 
Height  Estimates 

Zrop  Type 

A  Class 

Crop  Type 

B  Class 

Height 

Class 

Crop  Condi¬ 
tion  Class 

Field  trail 

24 

006 

00 

0 

Harrowed 

02 

001 

00 

0 

Freshly  harrowed 

04 

001 

00 

o 

Green  fodder  (rape)  ,H=65an 

15 

003 

03 

1 

5 

Plowed 

01 

001 

OO 

0 

6 

Harrowed 

02 

001 

00 

0 

7 

Freshly  harrowed 

04 

001 

00 

0 

8 

Road  ditch 

24 

006 

00 

0 

9 

Field  trail,  asphalt-coated 

24 

006 

00 

0 

10 

Harrowed 

02 

001 

00 

0 

11 

Sugar  beets,  H=  40  cm 

06 

007 

02 

1 

12 

Harrowed 

02 

001 

OO 

0 

13 

Cultivated  stubble  field 

20 

001 

00 

0 

14 

Freshly  harrowed 

04 

001 

OO 

0 

15 

Field  trail 

24 

006 

00 

0 

16 

Plowed 

01 

001 

OO 

0 

17 

Field  trail 

24 

006 

00 

0 

18 

Plowed 

01 

001 

OO 

0 

19 

Cultivated  stubble  field 

20 

001 

OO 

o 

20 

Cultivated  stubble  field 
(rotary  hoe) 

20 

OOI 

00 

0 

21 

Sugar  beets,  H  =  40  cm 

06 

007 

02 

1 

22 

Turnips,  H  =  50  cm 

08 

008 

02 

1 

23 

Field  trail 

24 

006 

OO 

0 

24 

Freshly  harrowed 

04 

001 

00 

0 

25 

Field  trail,  asphalt-coated 

24 

006 

00 

0 

26 

Freshly  harrowed 

04 

001 

00 

0 

27 

Harrowed 

02 

001 

00 

0 

28 

Freshly  harrowed 

04 

001 

00 

0 

29 

Harrowed 

02 

001 

00 

0 

30 

Field  trail 

24 

006 

00 

0 

31 

Freshly  harrowed 

04 

001 

00 

0 

32 

Harvested  potatoes 

11 

002 

00 

0 

33 

Potatoes,  H  =  40  cm 

10 

009 

02 

1 

34 

Harrowed 

02 

001 

00 

0 

35 

White  cabbage 

14 

01  1 

01 

1 

36 

Freshly  harrowed,  H  =  20cm 

04 

001 

00 

0 

/ 
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General  Land-Use/  ( 

Crop  Type  Description/ 
Height  Estimates 

]rop  Type 

A  Class 

Crop  Type 

B  Class 

Height 

Class 

Field  trail,  asphalt-coated 

24 

006 

00 

Harrowed 

02 

001 

00 

Field  trail 

24 

006 

00 

Freshly  plowed 

03 

001 

00 

Field  trail 

24 

006 

00 

Ditch,  scattered  bushes 

23 

005 

03 

Sowed 

05 

001 

00 

Cultivated  stubble  field 

20 

001 

00 

Stubble  field,  H=  5  cm 

19 

002 

01 

Turnips,  H  =  50  cm 

08 

008 

02 

Sowed 

05 

001 

00 

Field  trail,  asphalt-coated 

24 

006 

00 

Stubble  field,  H  =  5  cm 

19 

002 

Ol 

Harrowed 

02 

001 

00 

Sowed 

05 

001 

oo 

Plowed 

01 

001 

oo 

Field  trail 

24 

006 

00 

Field  trail 

24 

006 

00 

Ditch,  water-filled 

24 

006 

oo 

Corn  field,  H  =  2  m 

1  2 

010 

06 

Stubble  field,  H  =  5  cm 

19 

002 

01 

Piled  straw,  H  =  2  m 

24 

006 

06 

Plowed 

01 

001 

00 

Harrowed 

02 

001 

00 

Field  trail 

24 

006 

00 

Freshly  plowed 

03 

001 

00 

Turnips,  H  =  50  cm 

08 

008 

02 

Harrowed 

02 

001 

00 

Idle  land  ( flooded/ spoilt 
turnip  crop) 

23 

005 

00 

Ditch 

24 

006 

00 

Field  trail,  concrete-coated 

24 

006 

00 

Field  trail 

24 

006 

00 

Plowed 

01 

001 

00 

Meadow,  H  =  20  cm 

17 

003 

01 

Cut  green  fodder,  H=5  cm 

16 

003 

01 

Green  fodder  (rape)  ,H=65  cm 

15 

003 

03 

Crop  Condi¬ 
tion  Class 


NO 


General  Land-Use/ 

Crop  Type  Description/ 
Height  Estimates 


:rop  Type 
A  Class 


Crop  Type 
B  Class 


Height 

Class 


73 

Turnips,  H  =  50  cm 

08 

008 

02 

74 

Plowed 

01 

001 

00 

75 

Stubble  field,  H  =  5  cm 

19 

002 

01 

76 

Ditch 

24 

006 

00 

77 

Cultivated  stubble  field 

20 

001 

00 

78 

Field  trail 

24 

006 

00 

79 

Meadow/dam  slope,  H  =  20  cm 

17 

003 

01 

80 

Field  trail 

24 

006 

OO 

81 

Sugar  beets,  H  =  30  cm 

06 

007 

01 

82 

Green  fodder  (rape) ,  H  =  65  an 

15 

003 

03 

83 

Cut  green  fodder,  H  =  5  cm 

16 

003 

01 

84 

Green  fodder  (rape) ,  H  =  65  cm 

15 

003 

03 

85 

Green  fodder  (rape) ,  H  =  65  cm 

15 

003 

03 

86 

Corn,  H  =  2  m 

12 

010 

06 

87 

Corn,  H  =  2  m 

12 

010 

06 

88 

Cut  corn  field,  H  =  10  cm 

13 

002 

01 

89 

Meadow,  H  =  20  cm 

17 

003 

Ol 

90 

Forested  bushes,  deciduous 

H=40 '  -  50'  (  alder  trees, willows)  22 

004 

40/50 

91 

Harrowed 

02 

001 

00 

92 

Plowed 

01 

OOI 

OO 

93 

Corn,  H  =  2  m 

12 

010 

06 

94 

Field  trail 

24 

006 

00 

95 

Green  fodder  (rape) ,  H  =  65  cm 

15 

003 

03 

96 

Harrowed 

02 

001 

00 

97 

Ditch 

24 

006 

00 

98 

Harrowed 

02 

001 

00 

99 

Cut  meadow,  H  =  5  cm 

18 

003 

01 

100 

Plowed 

01 

001 

00 

101 

Harrowed 

02 

001 

00 

102 

Ditch, bushes/ single  trees 

23 

005 

00 

103 

Field  trail 

24 

006 

00 

104 

Harrowed 

02 

001 

00 

105 

Idle  land,  grass,  H  =  20  cm 

23 

003 

01 

106 

Idle  land,  grass,  H  =  20  cm 

23 

003 

01 

107 

Harrowed 

02 

001 

00 

-  46  - 


NO. 

General  Land-Use/ 

Crop  Type  Description/ 
Height  Estimates 

Crop  Type 

A  Class 

Crop  Type 

B  Class 

Height 

Class 

Crop  Condi 
tion  Class 

wm 

Harrowed 

02 

001 

00 

0 

Field  trail 

24 

■■-.■mm 

OO 

0 

1  10 

Sugar  beets,  H  =  30  cm 

06 

1 

01 

1 

111 

Sowed 

05 

00 

0 

112 

Plowed 

01 

00 

0 

113 

Cultivated  stubble  field. 

20 

OO 

0 

114 

11  =  5  cm 

Stubble  field,  H  =  5  cm 

19 

01 

0 

115 

Meadow,  H  =  20  cm 

17 

01 

1 

116 

Plowed 

01 

001 

00 

o 

117 

Field  trail 

24 

006 

00 

0 

118 

Harrowed 

02 

001 

00 

0 

mm 

Stubble  field,  cultivated 

20 

001 

OO 

0 

m 

Plowed 

01 

001 

00 

0 

E9 

Plowed 

Ol 

001 

OO 

o 

122 

Harrowed 

02 

OOI 

00 

0 

123 

Harrowed 

02 

001 

OO 

o 

124 

Sowed 

05 

001 

OO 

0 

125 

Meadow,  H  =  45  cm 

17 

003 

02 

1 

126 

Stubble  field,  cultivated 

20 

001 

OO 

0 

127 

Harvested  potatoes 

1 1 

002 

00 

0 

128 

Sowed 

05 

001 

00 

0 

129 

Sowed 

05 

001 

00 

0 

130 

Plowed 

01 

001 

00 

0 

131 

Sugar  beets,  H  =  30  cm 

06 

007 

Ol 

1 

132 

Harrowed 

02 

001 

OO 

0 

133 

H  arrowed 

02 

001 

OO 

0 

134 

Meadow,  H  =  20  cm 

17 

003 

01 

1 

135 

Idle  land,  grass/bushes 

H  =  80  -  90  cm 

23 

005 

03 

o 

136 

Forest,  deciduous,  ash  trees 
H  =  90  -  95’ 

22 

004 

90/9  5 

3 

137 

Special  area,  clearing 

24 

006 

00 

0 

138 

Forest  trail 

24 

006 

00 

0 

139 

Young  deciduous  forest 
stand,  H  =  6' 

22 

004 

06 

3 

140 

Young  deciduous  forest 
stand,  H  =  4* 

22 

004 

04 

3 

141 

Harrowed 

02 

001 

OO 

0 

Table  2b;  General  Land-Use  Classification  for  the  Fulda  Area  (Including 
Crop  Type  A  and  B,  Height,  and  Crop  Condition  Classes) 


General  Land-Use/ 

No.  Crop  Type  Description/ 
Height  Estimates 


rop  Type 
A  Class 


Harrowed 

Field  trail,  asphalt-coated 
Freshly  harrowed 
Harrowed 

Field  trail,  metalled 
Freshly  harrowed 
Harrowed 
Freshly  harrowed 
Potatoes,  H  =  35  cm 
Turnips,  H  =  45  cm 
Plowed 

Freshly  plowed 
Corn ,  H  > 1 50  cm 
Cut  green 

Potatoes,  H  =  35  cm 

Turnips,  H  =  45  cm 

Corn  stubble  field,  H=10cm 

Corn,  H  >  150  cm 

Freshly  plowed 

Harrowed 

Potatoes,  H  =  35  cm 
Turnips,  H  =  45  cm 
Harrowed 
Freshly  harrowed 
Field  trail 
Cultivated  stubble  field 
Turnips,  H  =  45  cm 
Stubble  field 
Cut  meadow,  h  =  10  cm 

Drainage  ditch 
Harrowed 

Cut  meadow,  H  =  10  cm 
Meadow,  H  =  30  cm 
Field  trail,  asphalt-coated 
Field  trail,  metalled 


Crop  Type 

B  Class 

Height 

Class 

001 

00 

006 

00 

001 

00 

001 

OO 

006 

00 

001 

00 

001 

00 

001 

OO 

009 

02 

008 

02 

OOI 

00 

001 

OO 

010 

06 

003 

01 

009 

02 

008 

02 

002 

Ol 

OIO 

06 

OOI 

OO 

OOI 

00 

009 

02 

008 

02 

001 

OO 

001 

00 

006 

00 

001 

00 

008 

02 

002 

01 

003 

01 

006 

00 

001 

00 

003 

01 

003 

01 

006 

00 

006 

00 

Crop  Condi¬ 
tion  Class 
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NO. 

General  Land-Use/ 

Crop  Type  Description/ 
Height  Estimates 

Zrop  Type 

A  Class 

Crop  Type 

B  Class 

Height 

Class 

Crop  Condi 
tion  Class 

Sowed 

05 

001 

00 

0 

Cut  meadow,  H  =  10  cm 

18 

003 

01 

0 

38 

Cut  meadow,  H  =  10  cm 

18 

003 

01 

0 

39 

Meadow,  H  =  30  cm 

17 

003 

01 

1 

40 

Harrowed 

02 

001 

00 

0 

41 

Idle  land,  grass,  H  =  20  cm 

23 

003 

01 

0 

42 

Field  trail,  metalled 

24 

006 

00 

0 

43 

Field  trail 

24 

006 

oo 

0 

44 

Harvested  Potatoes 

11 

002 

00 

0 

45 

Cut  meadow,  H  =  10  cm 

18 

003 

01 

0 

46 

Cut  meadow,  H  =  10  cm 

18 

003 

Ol 

0 

47 

Sowed 

05 

001 

00 

0 

48 

Harrowed 

02 

001 

00 

o 

49 

Idle  land,  grass,  H  =  20  cm 

23 

003 

01 

o 

50 

Sowed 

05 

OOI 

oo 

o 

51 

Harrowed 

02 

OOI 

oo 

0 

52 

Stubble  field,  H  =  5  cm 

19 

002 

01 

o 

53 

Harrowed 

02 

001 

00 

0 

54 

Potatoes,  H  =  35  cm 

10 

009 

02 

1 

55 

Harrowed 

02 

001 

00 

0 

56 

Stubble  field,  H  =  5  cm 

19 

002 

01 

0 

57 

Field  trail 

24 

006 

00 

0 

58 

Meadow,  H  =  25  cm 

17 

003 

01 

1 

59 

Stubble  field  with  drain¬ 
ages,  H  =  5  cm 

19 

002 

01 

0 

60 

Harrowed 

02 

001 

oo 

o 

61 

Forest,  deciduous  (oak  8o% 
beech  2o%) ,  H  =  60  cm 

22 

004 

60 

2 

62 

Meadow,  H  =  15  cm 

17 

003 

01 

1 

63 

Field  trail 

24 

006 

00 

0 

64 

Corn,  H  =  180  cm 

12 

010 

06 

2 

65 

Corn  stubble  field, H=10cm 

13 

002 

01 

0 

66 

Meadow,  H  «  15  cm 

17 

003 

01 

1 

67 

Ditch 

23 

005 

00 

0 

68 

Secondary  road,  asphalt- 
coated 

24 

006 

00 

0 

69 

Plowed 

01 

001 

00 

0 

70 

Meadow,  H  «  15  cm 

17 

003 

01 

1 

1 


NO 


General  Land-Use/ 

Crop  Type  Description/ 
Height  Estimates 


Crop  Type 
B  Class 


Height 

Class 


Crop  Condi¬ 
tion  Class 


71 

Cut  green  fodder,  H  =  5  cm 

16 

003 

01 

0 

72 

Meadow,  H  =  35  cm 

17 

003 

mm 

1 

73 

Stubble  field,  H  =  5  cm 

19 

002 

19 

0 

74 

Freshly  plowed 

03 

001 

00 

0 

75 

Field  trail,  metalled 

24 

006 

00 

0 

76 

Field  trail ,  asphalt-coated 

24 

006 

00 

0 

77 

Cut  meadow,  H  =  5  cm 

18 

003 

01 

o 

78 

Former  silo  area 

24 

006 

00 

0 

79 

Silo,  H  =  2  m 

24 

006 

06 

0 

80 

Meadow,  H  =  25  cm 

17 

003 

Ol 

1 

81 

Meadow,  H  =  25  cm 

17 

003 

01 

1 

82 

Cut  Meadow,  H  =  5  cm 

18 

003 

01 

0 

83 

Stubble  field,  H  =  5  cm 

19 

002 

Ol 

0 

84 

Idle  land,  grass, H  =  35  an 

23 

003 

02 

0 

85 

Field  trail  with  ditch 

24 

006 

OO 

0 

86 

Cut  meadow,  H  =  5  cm 

18 

003 

Ol 

0 

87 

Pasture,  H  =  20  cm 

21 

003 

01 

1 

88 

Railway  dam  slope,  idle 
land,  H  =  20  cm 

24 

006 

01 

0 

89 

Pasture,  H  =  20  cm 

21 

003 

Ol 

1 

90 

Field  trail 

24 

006 

OO 

o 

91 

Cut  meadow,  H  =  5  cm 

18 

003 

01 

0 

92 

Plowed 

01 

OOI 

OO 

0 

93 

Meadow,  H  =  25  cm 

17 

003 

01 

1 

94 

Cut  Meadow,  H  =  5  cm 

18 

003 

01 

0 

95 

Plowed 

01 

001 

OO 

o 

96 

Stubble  field,  H  =  5  cm 

19 

002 

01 

0 

97 

Harrowed 

02 

001 

00 

0 

98 

Field  trail,  metalled 

24 

006 

00 

0 

99 

Secondary  road,  asphalted 

24 

006 

00 

0 

100 

Coniferous  forest  stand, 
pines,  H  »  70' 

22 

004 

70 

1 

101 

Harrowed 

02 

001 

00 

0 

102 

Harrowed 

02 

OOI 

00 

0 

103 

Cut  meadow,  H  **  5  cm 

18 

003 

01 

0 

104 

Harrowed 

02 

001 

00 

0 

105 

Turnips,  H  =  45  cm 

08 

008 

02 

1 

106 

Freshly  harrowed 

04 

001 

00 

0 
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NO. 

General  Land-Use/ 

Crop  Type  Description/ 
Height  Estimates 

:rop  Type 

A  Class 

Crop  Type 

B  Class 

Height 

Class 

Crop  Ccndi 
tion  Class 

Freshly  plowed 

03 

001 

00 

0 

108 

Corn,  H  =  180  cm 

12 

010 

06 

2 

109 

Harrowed 

02 

001 

00 

0 

110 

Field  trail 

24 

006 

00 

0 

111 

Shed,  scattered  trees, 

H  =  17' 

24 

006 

17 

0 

112 

Plowed 

01 

001 

00 

0 

113 

Harrowed 

02 

001 

00 

0 

114 

Harrowed,  spotted  animal 
fertilizer 

02 

001 

00 

0 

115 

Cut  meadow,  H  =  5  cm 

18 

003 

01 

o 

116 

Pasture,  spotted  animal 
fertilizer,  H  =  25  cm 

I 

21 

003 

01 

1 

117 

Forest,  deciduous,  alder 
trees,  H  =  55' 

22 

004 

55 

2 

118 

Forest,  coniferous,  spruce 
H  =  75' 

22 

004 

75 

2 

119 

Field  trail 

24 

006 

OO 

0 

120 

Meadow,  H  =  30  cm 

17 

003 

01 

1 

121 

Meadow,  H  =  30  cm 

17 

003 

01 

1 

122 

Cut  meadow,  H  =  5  cm 

18 

003 

01 

0 

123 

Cut  meadow,  H  =  5  cm 

18 

003 

01 

0 

124 

Harrowed 

02 

OOI 

00 

0 

125 

Harrowed,  fertilized 

02 

OOI 

OO 

0 

126 

Potatoes,  H  =  35  cm 

10 

009 

02 

1 

127 

Harvested  potatoes 

11 

002 

00 

0 

128 

Cabbage,  H  =  20  cm 

14 

Oil 

01 

1 

129 

Harrowed 

02 

001 

00 

0 

130 

Turnips,  H  =  45  cm 

08 

008 

02 

1 

131 

Harvested  turnips 

09 

002 

OO 

0 

132 

Harrowed 

02 

001 

OO 

0 

133 

Field  trail,  metalled 

24 

006 

00 

0 

134 

Field  trail 

24 

006 

OO 

0 

135 

Harrowed 

02 

001 

00 

0 

136 

Harrowed 

02 

001 

OO 

0 

137 

Stubble  field,  H  =  5  cm 

19 

002 

01 

0 

138 

Harrowed 

02 

001 

00 

0 

139 

Cultivated  stubble  field 

20 

001 

OO 

0 

140 

Cultivated  stubble  field 

20 

OOI 

OO 

0 

141 

Forest,  coniferous,  pines 

H 


27' 


22 


004 


27 


2 


Table  3;  Crop  Type  A  classification 


Code  No. 

Crop  Type 

01 

Plowed  field 

02 

Harrowed  field 

03 

Freshly  plowed  field 

04 

Freshly  harrowed  field 

05 

Sowed 

06 

Sugar  beets 

07 

Harvested  sugar  beets 

08 

Turnips 

09 

Harvested  turnips 

10 

Potatoes 

11 

Harvested  potatoes 

12 

Corn 

13 

Harvested  corn 

14 

White  cabbage 

15 

Green  fodder  (rape) ;  beef-raising  crop 

16 

Cut  green  fodder  (cut  rape) 

17 

Meadow 

18 

Cut  meadow 

19 

Stubble  field 

20 

Cultivated  stubble  field 

21 

Pasture 

22 

Forest 

23 

Idle  land 

24 

Special  areas  (trails,  sheds,  etc.) 
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Table  4;  Crop  Type  B  Classification 


Code  No. 
001 

002 

003 

004 

005 

006 

007 

008 

009 

010 

Oil 


f 


Crop  Type 

Freshly  cultivated  soils,  cultivated  stubble 
f ields 

Harvested  truck  crops,  stubble  fields 

Meadows  (incl.  recently  cut  ones),  pastures, 
green  fodder/rape  (incl.  recently  cut  ones) 

Forest 

Idle  land 

Special  areas  {roads,  trails,  railways, 
buildings,  etc.) 

Sugar  beets 

Turnips 

Potatoes 

Corn 

White  cabbage 
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Table  5;  Crop/Vegetation  Height 


Code  No.  I  Crop/Vegetation  Height 


00 

NO 

crop/ vegetation 

01 

> 

0  -  30  cm 

02 

> 

30  -  60  cm 

03 

> 

60  -  90  cm 

04 

> 

90  -  120  cm 

05 

> 

120  -  150  cm 

06 

> 

1  50  cm 

Table  6:  Crop/Vegetation  Condition 

Code  No . 

j  Crop/Vegetation  Condition 

No  crop/vegetation 

Poor 

Normal 

Good 
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Table  7 ;  Growth  Heights  of  the  Most  Important  Plants  in  Germany 


Table  9;  Structure  of  the  Agriculturally  Used  Areas  in  Germany 


B'riflll-l\UIII  r  I  V  f  R  \  \  H,  H  K  1  AM  \M  i  \ 


Truck  crops  Cereals 


Table  10:  Planting  and  Harvesting  Dates  for  the  Most  Important 
Plants  in  Germany 


p 

1  a  n  t 

Date  of  Planting 

Date  of  Harvesting 

winter  barley 

September 

July 

U) 

winter  rye 

October 

August 

OJ 

winter  wheat 

Oct./Nov. 

August 

u 

d) 

summer  barley 

March/April 

August 

oats 

March/April 

August 

if) 

sugar  beets 

March/April 

Sept ./Dec. 

a, 

o 

potatoes 

April 

July/October 

o 

winter  rape 

August 

July 

o 

summer  rape 

April 

August 

Eh 

corn 

April /May 

October 

turnips 

March/ April 

September 

rri  U 

V  (11 

cH  rr} 

O  to 

^  o 

green  fodder 
green  dung 

July/ August 
July/ August 

Oct. /Nov. 

Oct. /Dec.  +) 

lu  in 

cn 

0)  0) 

grasses 

June  +  August 

y  h 
O  3 
X)  +> 
(0  in 
0)  <0 
£  ft 

( incl .  herbs) 

+)  Harvesting  means  plowing  here 


■«li 

« 
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Photograph  3:  Sugar  Beet  Field  (Row-arranged)  with  Tu 
Edges  (Nor.-row-arranged) 


/ 
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Photograph  5 :  Soil-Cultivation  at  Various  Stages  (Upper 

Right:  Plow-harrowed  area;  Left:  Plowed  Are 
Centre:  Harrowing  with  Farm  Implement) 


Photograph  6:  Rotary-plowed  Field  (On  the  Left) 
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Photoaraoh  7:  Plow-harrowed  Field  (After  Burning  of  Stubbles) 


Photoaraoh  9:  Plowed  (On  the  Left)  and  Harrowed  Soil  Condition 


Photograph  1 1 ;  Plow-harrowed  Soil  Next  to  Potatoe  and  Sugar 
Beet  Fields 


Photograph  12;  Plow-harrowed  Soil  (Extremely  Hard  Surface 
Condition) 
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Photograph  15:  Stubble  Field  (Left:  Plow-harrowed  After 

Burning;  Centre:  Condition  Prior  to  Burning; 
Right:  Condition  After  Burning) 


Photograph  16:  Rotary-plowed  Soil 
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Photograph  19:  Sugar  Beet  Field  with  Turnip  Edge  (Right-hand 
’  Border) 
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